Native C3 does not bind to the C3b receptor (CR1) of human blood B lymphocytes or alter immunoglobulin synthesis.
Complement receptors on lymphocytes were first described more than 12 yr ago (1-3) and have come to be used as a common marker for the identification of B cells (4). The function of these receptors on the lymphocyte and their possible role in induction and/or regulation of the immune response remain unclear. In particular, there continues to be controversy as to whether native C3 can bind to the C3b receptor of these cells without cleavage to C3b (5-10). The resolution of this question is critical in order to clarify the expected state of availability of the receptor in vivo, because in plasma, the C3 concentration is relatively high (1.1 to 1.5 mg/ml), whereas there is little or no circulating C3b due to efficient degradation by factor H and the C3-inactivator (11). With the recent development of an improved method for the isolation of C3 from human plasma, it has been possible to obtain biochemically and functionally pure C3 that has not undergone structural or conformational alteration during processing and fully retains the specific hemolytic activity of C3 in fresh serum (12). Berger et al. (13) were able to demonstrate that C3 prepared in this way failed to bind to the C3b receptor of human polymorphonuclear leukocytes or erythrocytes. Similar observations were made by Schreiber et al. (14), also with phagocytic cells and erythrocytes, and by Dixit et al. (15) with an isolated membrane receptor preparation from rabbit macrophages. In the present communication, we extend these observations to human peripheral blood B lymphocytes. Purified C3 in its native state fails to block B lymphocyte-EA (IgM) C4b3b rosettes, whereas C3b causes 50% inhibition at 5 to 6 micrograms/ml. Furthermore, C3 failed to alter polyclonal immunoglobulin (Ig) production by human B cells, whereas C3b inhibited this B cell function. These data suggest that native C3 does not bind to the C3b receptors of B lymphocytes, and thus they are not occupied under normal conditions in vivo.